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[Problems to be Solved by the Invention] 

With low voltage high light emitting brightness and efficiency 
are acquired, anthracene derivative and light-emitting material 
for organic EL device which actualize organic EL device, 
that decrease of the electricity consumption of organic EL 
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device is possible are offered. 
[Means to Solve the Problems] 

At least I layer of said organic thin film layer, is organic EL 
device which contains theaforementioned anthracene 
derivative as component of alone or mixture organic thin film 

mSria t J' 8 lT ttin | ^ bCtWeen the "Remitting 
material, and cathode and anode which for organic EL 

device consist of the anthracene derivative and said derivative 




2 ^M XD{r » ** tL<, ** a *«>^*;u 

a* y«©7'j-;m^ a&l ; btt0 ^ 4 t 

bttrai*f=0J=ttft^nl*1~3Tf** o ) 
[3JRH] 

Claims 

2] 



(As for X, as for Ar such as halogen substituted or alkvl 

S; t? ^ 3lkyl gr0Up ° f ^substitution as for 
subs tuted or unsubstituted condensed aryl group. Af wift 

for a and b it does not become simultaneously 0,n is 1 - 3. ) 

{selected drawing } 

none 

[Claim(s)] 
[Claim 1] 

anthracene derivative, which is displayed with 
below-mentioned General Fonnula (1) 
[Claim 2] 

[Claim 3] 

S"^ i, ^ n8 , materia,0 f ° r 0TSank eJectreluminescent 
[Claim 4] 

organic electroluminescent element 0 which contains 

!£ 7T & ^ f ° r 0TSank eIe <«nescent element 
wh,ch aid organic thin film layer 1 layer, states at least in 
Claim 3 organic thin film layer which consists of the one 
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7] 

Specification 

[«9iaiMB&Si9J] 

[0001] 

7r/h5"fe>R#fcfttf*ittxix$hn;U5*« < / 



[0002] 

[ft*a>&ffi] 

Waxu^hp;u5^.vt>x^(felTxu^h 
□ Jl'5*?-fe:/:*£EL£KB'4'&::&fi<&&) 



-f-^hT^^y^ttroC. W. Tangt>|Cj;^ 

^(C. W. Tang, S. A. Vanslyke, 
5-fK7-f V-)/£Xb$— X(Applied Physics 
Letters). 51 91 3M. 1 987^H)A<^^tl 
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layer or multiple layers which at least includes light emitting 
layer between cathode and the anode in organic 
electroluminescent element which clamping is done, as 
component of alone or mixture 

[Claim 5] 

organic electroluminescent element 0 which contains 
light-emitting material for organic electroluminescent element 
where theaforementioned organic thin film layer, has electron 
transporting layer and/or hole transporting layer, said electron 
transporting layer and/or hole transporting layer, states in 
Claim 3 as component of alone or mixture 

[Claim 6] 

Aforementioned light emitting layer, furthermore organic 
electroluminescent elemento which is stated in the Claim 4 
or 5 which contains aryl amine compound 

[Claim 7] 

Aforementioned light emitting layer, furthermore organic 
electroluminescent element© which is stated in the Claim 4 
or 5 which contains styryl amine compound 

[Description of the Invention] 
{0001} 

[Technological Field of Invention] 

this invention regards light-emitting material and organic 
electroluminescent element for anthracene derivative* 
organic electroluminescent element, furthermoredetails are 
something regarding anthracene derivative and light-emitting 
material for organic electroluminescent element which 
actualize organic electroluminescent element* that light 
emitting brightness and light emission efficiency are high 
even with low voltage. 

{0002} 

[Prior Art] 

As for organic electroluminescent element (EL briefly 
describes below electroluminescence is. ), fluorescence 
substance is spontaneous light emission element which 
utilizes the principle which light emitting is done from fact 
that imparting it does the electric field, from anode with 
recombination energy of electron which wasfilled from 
positive hole and cathode which were filled. 

Since with C.W.Tang and others of Eastman * Kodak 
corporation doing thereport (C.W. Tang, S.A. Vanslyke, 
Applied physics letters (Applied Physi cs Letters ), Vol.5 K 
913 page* 1987 etc) of low voltage drive organic EL device 
with laminated type element , research regarding the organic 
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N 

EL device which designates organic material as constituent 
material is done actively. 

Tang and others, tris (8 -hydroxy quinolinol aluminum ) in 
light emitting layer, has used triphenyl diamine derivative for 
hole transporting layer. 

As benefit of laminated structure, injection efficiency of 
positive hole to light emitting layer israised, block doing 
electron which was filled from cathode, youcan list fact that 
etc it shuts in exciton which raises the production efficiency 
of exciton which it forms with recombination forms inside the 
light emitting layer. 

Like this example positive hole transport (Fill) layer, 
three-layer type etc of 2 layers types, or positive hole 
transport (Fill) layer and light emitting layer, electron 
transport (Fill) layer of electron transport light emitting layer 
is well known as the element structure of organic EL device. 
In order with such laminated type constituent child to raise 
recombination efficiency of the positive hole and electron 
which were filled, device of element structure and the 
formation method has done. 

{0003} 

In addition, tris (8 -quinolinolato ) aluminum complex or 
other chelate complex, coumarin derivative, terra phenyl 
butadiene derivative, bisstyryl arylene derivative, 
oxadiazole derivative or other light-emitting material is 
known as light-emitting material, from those the light 
emitting of visible region to red color is acquired from blue 
tobe reported, actualization of color display element is 
expected, (for example Japan Unexamined Patent Publication 
Hei 8 - 239655 disclosure. Japan Unexamined Patent 
Publication Hei 7 - 138561 disclosure. Japan Unexamined 
Patent Publication Hei 3 - 200289 disclosure etc). 

In addition, element which uses phenyl anthracene derivative 
as light-emitting material is disclosedin Japan Unexamined 
Patent Publication Hei 8 - 012600 disclosure. 

As for this kind of anthracene derivative it is used as blue 
light-emitting material, but in order toextend element lifetime 
stability of thin film was sought. 

But, crystallization it did conventional mono anthracene 
derivative and when thin film is destroyedimprovement it was 
sought mainly. 

dinaphthyl anthracene compound is disclosed in for example 
U.S. Patent 05935721 specification . 

But, this compound, charge fill to be difficult to do drive 
voltage being the high voltage , makes drive voltage small 
from viewpoint which decreases electricity consumption it 
was sought . 
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[0004] 

«nB(DaiH**a-rsfc«)S:**ifc 



[0005] 

S$r££Stefc$£m. TE-*5t(DTJ*J*i4 
ft«©7>h^*>«16£***fl;£»£*« 

EL**(D383fe»*teLTffll*4£. IilX(D 
foto 



[0006] 

1-frb*>* **WI4. TE-»a(1)Tfa**l* 
tt«*«EL*^ffl***r»t««^**«)-C? 



[ft4] 

1 ~50<D7;Mr;U«* B&*L<l4&B«a>& 
K*»6-50©7»J-;u*. B&iL<l4»lB 
*<D**»5~50(D5/*P7JU4rJU*. Btfeti 
L<I4*B8M>»*»1 ~50(D7;U=i*v** 
«»*L<tt*t««fl!)aiiS^»5-50©*ff 
tttK%9&> B&rtL<I4ftBa<Dft«&1 ~ 

50(D7^;u+;uS, B&=bL<(4»B&<z>&m 
**6-50©7»J-;u*^>*. BSIt,L<(4 

*B*rott»*tt6~5O07'J--;i^:j-ai. 

BSStL<li»lB«a)mm»i ~50(D7;H3* 
v^ut^uS* xi4*;ufar$^u*£*ux 

«ft*»6~50(D7'J-;i^ B*tL<!4* 

B»o>ft*»5-50©S/^P7;u*;u*. B 

&tL<l4&B&<D&if^&5~50(Z>^#S* 
B&t>L<l4*tB&0>ftXftl -50 
<D7^M^uS* B&tL<l±M&<DttftX 
*6-50©7U-;u**S/», ijltUlil 



Furthermore it was necessary to control crystallization. 
{0004} 

[Problems to be Solved by the Invention] 

As for this invention, in order to solve aforementioned 
problem, beingsomething which it is possible, with low 
voltage high light emitting brightness andefflciency are 
acquired, anthracene derivative and light-emitting material for 
organic EL device whichactualize organic EL device* that 
decrease of electricity consumption of organic EL device is 
possibleare offered make objective. 

{0005} 

[Means to Solve the Problems] 

In addition to as for these inventors, when in order to achieve 
theaforementioned objective, result of diligent research, it 
uses compound whichpossesses specific anthracene structure 
which is displayed with thebelow-mentioned General Formula 
(I ), as light-emitting material of organic EL device assembly 
of the intermolecular can be controled by effect, as sterically 
hindered group of substituent X at thehigh light emitting 
brightness and efficiency, to low voltage converting drive 
voltage, Also element lifetime it is long, you discovered , this 
invention reachedto completion. 

{0006} 

namely, this invention is something which offers 
light-emitting material for organic EL device whichconsists of 
anthracene derivative* said anthracene derivative which is 
displayed with below-mentioned General Formula (1). 

{Chemical Formula 4 } 

In Formula, X displays heteroaromatic group* substituted or 
unsubstituted carbon number 1 to 50 aralkyl group* 
substituted or unsubstituted nucleus carbon number 6 to 50 
aryloxy group* substituted or unsubstituted nucleus carbon 
number 6 to 50 aryl thio group* substituted or unsubstituted 
carbon number 1 to 50 alkoxy carbonyl group* or carboxyl 
group of cycloalkyl group* substituted or unsubstituted 
carbon number 1 to 50 alkoxy group* substituted or 
unsubstituted nucleus number of atoms 5-50 of halogen 
atom* hydroxyl group* nitro group* cyano group* 
substituted or unsubstituted carbon number 1 to 50 alkyl 
group* substituted or unsubstituted nucleus carbon number 6 
to 50 aryl group* substituted or unsubstituted carbon number 
5-50, inside at least one of X is heteroaromatic group* 
substituted or unsubstituted carbon number 1 to 50 aralkyl 
group* substituted or unsubstituted nucleus carbon number 6 
to 50 aryloxy group* substituted or unsubstituted nucleus 
carbon number 6 to 50 aryl thio group of cycloalkyl group* 
substituted or unsubstituted nucleus number of atoms 5-50 of 
substituted or unsubstituted nucleus carbon number 6 to 50 
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So rJ "^ T5T » «yl group, substituted or unsubstituted carbon number 



5-50. 




Ar* ( 1 ) 



ArttS»tL<l*^SSS©^^1 0-50© 
nf*1 ~3©SaT»fc$ 0 ntf2iH±0)® 

Mrs] 

) 



As for Ar with fused ring aryl group of substituted or 
unsubstituted nucleus carbon number 10-50, as for Ar' it is a 
substituted or unsubstituted nucleus carbon number 6 to 50 
aryl group. As for a and b, respectively with integer 0 - 4 
there are not timeswhen a and b become simultaneously 0 In 
addition, when X is a plural, being same ' 
respectively,differing, it is possible to be. n is integer 1 - 3 In 
addition, when n is 2 or more, inside [ ] 

{Chemical Formula 5 } 

Being same, differing, it is possible to be. 

) 







c 


J 








) 



[0007] 



[0008] 



{0007} 

In addition, as for this invention, at least 1 layer of said 
organic thin film layer, issomething which offers organic EL 
device which contains light-emitting material for 
theaforementioned organic EL device as component of alone 
or mixture organic thin film layer whichconsists of one layer 
or multiple layers which at least includes light emitting layer 
between the cathode and anode in organic EL device which 
clamping is done. 

{0008} 
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-»SC(1 )l=fel»T, /\oy>W*„ tKP**> 
-hag, ->7/S, B&tL<l4iiB& 
©BBtti ~50©7ju*;u*» B&tL<l4fc 
1t*a)ttaHlrtk6~50©7 , J-iU», stfttu 

<i4BB*©B*R5~5oa>t/$P7;MF-;u 
B«*UI4BBB©«*»1 ~so©7;u 
«&tL<i4$fgg&<z>£ig*^&5~5 

0O3?5fl?a*JMI. B«t»L<f4*B&®£ 
Bfti ~5oa)77;u^*. B&tL<i4»B 

&<D&&f?t3&6~50<Z)7U-;U;J-*v** ffi 
BtL<ttBBB0!>«ft*»6~5O©7 l J-,/U 

^*S* B&i>U(4*fl&G>ft£fti -so© 
7;u=i4rv*^7K-/bS. XI4*;U/t54ri/^HS 
£SL* X<D?*>'>fc<*rt,1 Of*. B&£L<(4 
&B&0>&0*3!tSx6~5Oa>7 , J-.>U** Bil 
tL<(4*BBa>BB»5~50(DS/^a7^4P 
^S* B&tL<l4fcB&0>&lI^&5~50<D 
3?#&«^J1S* BSltL<l4*B^a)0|^» 

1 -soa^n^ug* mmtL<itmmm<D 

fc0*^&6~5OC7>7'J-,M-**>S* BBtL 
<!43iB&c7)&0?;3t$![6~5O<D7'J — il^* 

[0009] 

-»a(1)lCfel^T, a&tfbl4* -ttl-f *10~4 
©S»T?*y, a+b=1 ~2T?4y&i#g:U*. 

a*rbA<|f^l::oicfcSz*rl4fc<* Xfi<£ft&S 
[0010] 

Xfcfcl**BB*L<liBB«W!>7JMrJI>S«> 
0>J*rLTI4* x?j|,&. :?Pbf;U** -< 

7?ptf;ug* n-7?44t. 8-7?suat. <rv 

O+y^H, 1 -tKP*S/X^US, 2-fc 
KP**>x^;uai, 2-tKQ*W77?jlrft. 

1. 2— 5?tKP**>x^u», i, 3-vtKP* 
WV?Pt>g* 2, 3-vtKP*i/-t-^ 
*/l4fc* 1. 2, 3-h'JtKP*v^Pt 0 ;U«, * 
PP-j^Ug* 1 -£aax?juafc. 2-^ppx 
^ft. 2— >pn-fv^;m. 1 . 2-v-^P 

2, 3-^PP-t-^US* 1, 2, 3-h'J* 



[Embodiment of the Invention] 

anthracene derivative of this invention is something which 
consists of compound whichis displayed with 
above-mentioned General Formula (1). 

In General Formula ( 1 ), heteroarom atic group * substituted or 
unsubstituted carbon number 1 to 50 aralkyl group* 
substituted or unsubstituted nucleus carbon number 6 to 50 
aryloxy group* substituted or unsubstituted nucleus carbon 
number 6 to 50 aryl thio group* substituted or unsubstituted 
carbon number 1 to 50 alkoxy carbonyl group* or carboxyl 
group of cycloalkyl group* substituted or unsubstituted 
carbon number 1 to 50 alkoxy group* substituted or 
unsubstituted nucleus number of atoms 5~50 of halogen 
atom* hydroxy! group* nitro group* cyano group* 
substituted or unsubstituted carbon number 1 to 50 alkyl 
group* substituted or unsubstituted nucleus carbon number 6 
to 50 aryl group* substituted or unsubstituted carbon number 
5-50 isdisplayed, inside at least one of X is heteroaromatic 
group* substituted or unsubstituted carbon number 1 to 50 
aralkyl group* substituted or unsubstituted nucleus carbon 
number 6 to 50 aryloxy group* substituted or unsubstituted 
nucleus carbon number 6 to 50 aryl thio group of cycloalkyl 
group* substituted or unsubstituted nucleus number of atoms 
5~50 of substituted or unsubstituted nucleus carbon number 6 
to 50 aryl group* substituted or unsubstituted carbon number 
5-50. 

{0009} 

In General Formula (1), a and b, when with integer 0 - 4; it is 
a a + b=l-2 respectively, is desirable. 

When there are not times when a and b 
becomesimultaneously 0, X is a plural, being same 
respectively .differing, it is possible to be. 

{0010} 

You can list fluorine* chlorine* bromine* iodine as 
example of halogen atom in X. 

As example of substituted or unsubstituted alkyl group in X, 
methyl group* ethyl group* propyl group* isopropyl 
group* n-butyl group* s - butyl group* isobutyl group* 
t-butyl group* n - pentyl group* n-hexyl group* n - heptyl 
group* n-octyl group* hydroxymethyl group* 1 - 
hydroxyethyl group* 2 - hydroxyethyl group* 2 - hydroxy 
isobutyl group* 1,2 -di hydroxyethyl group* 1,3 -di hydroxy 
isopropyl group* 2,3 -di hydroxy-t-butyl group* 1,2,3 - 
trihydroxy propyl basis and chloromethyl group* 1 -chloro 
ethyl group, 2 -chloroethyl group* 2 -chloro isobutyl group* 
1,2 -di chloroethyl group* 1,3 -di clo Ro isopropyl group* 2,3 
-di clol#ro-x propyl basis and bromomethyl group* 1 - 
bromoethyl group* 2 - bromoethyl group* 2 - bromo isobutyl 
group* 1,2 -di ethyl group, 1 and 3 -di the ^Pt 
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^*,1, 2, 3-hU^P^ P e^«, 3 -hV 
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i-ysyx^ug 2 _ 
75yx^,i,^ 2-75y-rv^;us, 1*2- 

1, 2->v7/x^;U«. 1 3-»» 

TV-fv^Ptfyug. 2. 3->» 7 y- t -^ 

J^*. i --hPx^us. 2-^kpx^;u 
*,2-^hPYv^;us. 1, 2-i;-hpx 
^u*. i. s-v-hp^y^peyug. 2 3- 
v^hP-t-^uS, 1. 2, 3-MJ^P? 

[0011] 

^LTIi.^x^i^-i-^^g 2-^- 

Jvl - 2-tfb=Ji4l, 

S^-t^x^H^*, p-^-7x-;u- 4 
--Ob*, p-Si-37x-;u-3_ <yl/S ^ 

P-(2-7xZl^^p t f; U p 1 -^ s 3 _ ^ 

f; 4 "^ 1 ^^^^, 4' 

4"-t-^;u- p -> $I _^ 

Xf-fc(t^S^tL,<li|»a^(D'>^p 7 ;u + ; U 

^S.v^p/<>^s.^p^ >;l/S 4 

[0012] 
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isopropyl group. 2,3 -di l#buromo-x amino isopropyl group, 
2,3 -di ammo -t-butyl group, 1,2,3 - triamino propyl basis 
You can list cyanomethyi group. 1 - cyanoethyl group, 2 • 
cyanoethy] group. 2 - cyano isobutyl group. 12 5i 
cyanoethyl group. 1,3 -di cyano isopropyl group. 2 3 -di 
cyano t . buty , groujn w _ ^ ^ ^ ^ 

methyl group. 1 - nitro ethyl group, 2 - nitro - 
n.tro .sobutyl group. 1,2 -di nitro ethyl group, 1 3 -di nL 
-propyl group. 2,3 -di nitro - t-butyl g^up' 1,2^ Ctro 
propyl group etc. t-butyl group. 1,2,3 - trichlorot-butyl 

i ' " trib , r0m ° Propy ' grou ^ i^omethyl group, 1 - 
iodoethyl group, 2 - iodoethyl group, 2 - iodo isobutyl 
group, 1 2 -di iodoethyl group, 1,3 -di iodo isopropyl group, 
2,3 -di ,odo - t-butyl group, 1,2,3 - tri iodo propyl group, 
ammomethy. group, 1 - aminoethyl group, 2 - am£e%I 
group, 2 - ammo .sobutyl group, 1,2 -di aminoethyl group. 



{0011} 

You can list phenyl group. 1 - naphthyl group, 2 - naphthyl 
group, . am^, 2 . anthjyl ^ P Phthyl 

group. 1 - phenanthryl group. 2 - phenanthryl group. 3 - 
phenanthryl group. 4 - phenanthryl group. 9 - phenanthryl 
group. 1 - napthacenyl group, 2 - napthacenyl group, 9 - 
napthacenyl group. 1 - pyrenyl group. 2 - pyrenyl group. 4 - 
pyrenyl group 2 - biphenyl yl group. 3 - biphenyl^ group. 
4 - bipheny yl group, p - terphenyl - 4 -yl group! p - P 

terphenyl - 4 -yl group, m - terphenyl - 3 -yl group, m - 
terphenyl - 2 -yl group, o - tolyl group, m - toiyl group, p - 
tolyl group, p - t-butyl phenyl group, p - (2 -phenyl propyl ) 

naphthyl group, 4 - methyl- 1 - anthryl group, 4&apos- - 
methylb.phenyl yl group, 4 & aposZpSs; - 
terphenyl - 4 -yl group etc as example of substituted or 
unsubstituted aryl group in the X. 



You can list cyclopropyl group, cyclobutyl group, 
eye opentyl group, cyclohexyl group, 4 - methyl 
cyclohexyl, adamantyl group, norbornyl group etc as 
example of substituted or unsubstituted cycloalkyl group in X. 

{0012} 
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x^s. :?Ptf;u&. -f v?atf;u 

a. n-^us. s-^ug. -<v?=f-)\>m. 

t-^;U*. n-^>^;US, n-A+>>jH, 

n-^?*^*. n-*y^;uS. tKa^rv^ 
i-fcKP*vx^;uS, 2-tKP^>x 

tKP^>x*;ug. 1. 3-vtKD+WV^ 
Ptf;ug. 2. 3-vtKP*v-t-:?^ug. 
i. 2, 3-HJtKP**>?Pfc°;ug. v-pp.^ 

Jl/S. 1 -^PPX^JUft . 2-^PPX^jU 
S. 2-^PPf7:7>n,g. 1. 2-vy*PPX 
*;Ug. 1. 3-v>7PP-fV?Ot>g. 2, 3- 
SJ^DD-t-?f^, 1, 2, 3-MJ^PP:? 

pfc°;u&. ^p^-^uS. i -^Ptif^ 

8. 2-:?P ; EX^;i,£. 2-^ r P ; E'<V^;U 
8. 1 , 1 , 3-v^P^ 

-fv^Pbf;uS, 2, 

S.i, 2. 3-HJ?p^Ptf;uS.a-K^ 
1 -a-Kx^ug. 2-a-Kx^uS. 

2-va-Kx^ 
i, 3-i?a-K-fv^Pt°;uS. 2, 3-v3 
-K-t-^;m, i. 2, 3-h'ja-K^pe 
;uS> 75/>^;u*. 1 -75/x^n,g. 2- 
7syx^;u*» 2-75/-fV?*;U*, 1. 2- 
v7S/X^7Ug. 1. 3— ?75y-f7?nt?;U 
g. 2, 3— P75/-t-^;i/*s 1 . 2, 3-K 

M75^Ptf;ug. v7y/^;ug. i -*>7/ 

X^U*. 2-v7/X^JUg. 2-*>7AfV? 
^Hfc. 1. 2-$?*>7^x*;u*» 1. 3-i?v 
7/'fV^Pe^*. 2. 3-»7^-t-^f 
JL>S. 1, 2, S-MJv^y^PfcfJl/S.-hP.* 
1 --hPxf^S, 2--haif;i/ 

S. 2-^hP-TV^T^S. 1 , 2-y-hPI 

^u*, i. 3-v^hP^y^Pt°;u«. 2. 3- 

v-hP-t-7>;uS. 1. 2, 3-HJ-hP:? 
[0013] 

xu:&ft£tt&tL<i*fta8^«#KttX9i 

S<D$J<»:LTI*. 1 -t?P'j;i,£. 2-tfP'j;i> 

«. 3-ep'j^*. e^v-;i/*. 2-t°«jv- 

3-t°'jv-7ug. 4-tf'jv-;u8. 1 - 
<f>KUJU&. 2— <>K'J;ug. 3-f>KU;u 
g. 4— f>K'j;uS, 5— f>K'J>u», 6— r 

>Ku;ug. 7— c>kwu»* 1 — fv-r>Ku* 
g. 2— fv-oKwug. 3— ry-f>K'j;ug. 
4— rv-r>K'j*n, 5-> rv-oK^ug. 6- 
-fv-OKwug. 7— fv-f>K'j;i/*» 2-^'j 
;ug. 3-?g;ug. 2-x> i ;77-;H. 3- 

'OV^-JUg. 4-K>v'7 ; 7-^S, 5- 



As for substituted or unsubstituted alkoxy group in X, with 
group which is displayed with-OY, as example of Y, methyl 
group, ethyl group, propyl group, isopropyl group, 
n-butyl group, s - butyl group, isobutyl group, t-butyl 
group, n - pentyl group, n-hexyl group, n - heptyl group, 
n-octyl group, hydroxymethyl group. 1 - hydroxyethyl 
group. 2 - hydroxyethyl group. 2 - hydroxy isobutyl group. 

1.2 -di hydroxyethyl group. 1,3 -di hydroxy isopropyl group. 

2.3 -di hydroxy-t-butyl group. 1,2,3 - trihydroxy propyl basis 
and chloromethyl group. 1 -chloro ethyl group, 2 -chloroethyl 
group. 2 -chloro isobutyl group. 1,2 -di chloroethyl group. 
1,3 -di clo Ro isopropyl group. 2,3 -di clol#ro-x propyl basis 
and bromomethyl group. 1 - bromoethyl group. 2 - 
bromoethyl group. 2 - bromo isobutyl group. 1,2 -di ~^U=E 
ethyl group, 1 and 3 -di 7nt isopropyl group. 2,3 -di 
l#buromo-x amino isopropyl group. 2,3 -di amino -t-butyl 
group. 1,2,3 - triamino you can list propyl basis and 
cyanomethyl group. 1 - cyanoethyl group. 2 - cyanoethyl 
group. 2 - cyano isobutyl group. 1,2 -di cyanoethyl group. 
1,3 -di cyano isopropyl group. 2,3 -di cyano - t-butyl group. 
1,2,3 - tri cyanopropyl group, nitro methyl group. 1 - nitro 
ethyl group. 2 - nitro ethyl group. 2 - nitro isobutyl group. 
1,2 -di nitro ethyl group. 1,3 -di nitro isopropyl group. 2,3 -di 
nitro - t-butyl group. 1,2,3 - tri nitro propyl group etc. t-butyl 
group. 1,2,3 - trichlorot-butyl group. 1,2,3 - tribromo propyl 
group, iodomethyl group. 1 - iodoethyl group. 2 - iodoethyl 
group. 2 - iodo isobutyl group. 1 ,2 -di iodoethyl group. 1 ,3 
-di iodo isopropyl group. 2,3 -di iodo - t-butyl group. 1,2,3 - 
tri iodo propyl group, aminomethyl group. 1 - aminoethyl 
group. 2 - aminoethyl group. 2 - amino isobutyl group. 1,2 
-di aminoethyl group. 1,3 -di 



{0013} 

As example of substituted or unsubstituted heteroaromatic 
group in X, 1 -pyrrolyl group. 2 - pyrrolyl group. 3 - pyrrolyl 
group, pyridazinyl group. 2 - pyridinyl group. 3 - pyridinyl 
group. 4 - pyridinyl group. 1 - indolyl group. 2 - indolyl 
group. 3 - indolyl group. 4 - indolyl group. 5 - indolyl 
group. 6 - indolyl group. 7 - indolyl group. 1 - iso indolyl 
group. 2 - iso indolyl group. 3 - iso indolyl group. 4 - iso 
indolyl group. 5 - iso indolyl group. 6 - iso indolyl group. 7 - 
iso indolyl group. 2 - furyl group. 3 - fiuyl group. 2 - 
benzofuranyl group. 3 - benzofuranyl group. 4 - benzofuranyl 
group. 5 - benzofuranyl group. 6 - benzofuranyl group. 7 - 
benzofuranyl group. 1 - isobenzofuranyl group. 3 - 
isobenzofuranyl group. 4 - isobenzofuranyl group. 5 - 
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isobenzofiaranyl group, 6 - isobenzofiiranyl group, 7 - 
.sobe„zofi.ranyl group, quinolyl J ^ 7 
4 - qumolyl group, 5 - quinolyl group, 6 - quLlyX 7 
qumolyl group, 8 - quinolyl group, I - taiSS ST 3 " 
-qujnolyl I group, 4 - isoquino.yl group, 5 - isoquSyT " 
group, 6 - .soqumolyl group, 7 - isoquinolyl group 8 
quinolyl group, 2 - quinoxaliny. basis, 5 -qSJ inyl 
baas,6 -qu.noxal.ny] basis, 1 -carbozolyl group, 2 
carbozolyl group, 3 - carbozolyl groupf I caLLyl 

Si ,? yl 1 " P"— ridinyl b Js 2 

-phenanthndmyl basis, 3 -phenanthridinyl basis 

phenanthroline - 4 -yl group 1 7 „uV J. .• 

„ nim , , . J" group, .,/- phenanthroline -5 -yl 

group,I,7-phenanthroIine-6-ylgroup,I7- 
Phenanthroline - 8 -yl group, ,, 7 . phenanthroline - 9 -yl 
group, 1 ,7 - phenanthroline - 10 -yl group 18 
Phenanthroline - 2 -y, group, ,, 8 . p ££hrle - 3 -y, 
group, 18 - phenanthroline - 4 -yl group, l 8 - 
phenanthroline - 5 -vl mm i » u . 
ero„n iff I y / group - '^-Pnenanthrol ne-e -yl 
group, 18 - phenanthroline - 7 -yl group, ] 8 - 
phenanthroline- 9 -vUmnn is ' u , 
trmnn io I V pottp% J ' 8 ' P h enanthroline - 10 -yl 
group, 1,9 - phenanthroline - 2 -yl group, 1 9 - y 
Phenanthro^ . 3 . y , ^ ] Q . _ 

group, 19 - phenanthroline - 5 -yl group, 1 9 - 

phenanthroline - 6 -yl erouD 1 o «L- .J .• 

orn, m i o u , ^"P* J > 9 ■ Phenanthroline - 7 -yl 

group, 1,9 - phenanthroline - 8 -yl group 1 9 - 

phenanthroline - 10 -y| eroun i in „k ' u ,. 

eroun . in u I . P% ' 10 " P hen anthroline - 2 -yl 

group, 1,10 - phenanthroline - 3 -yl group, 11 0 - 

phenanthroline- 4 -yl group 110 »k» .!. .• 
group, 2,9 - ptaJLK: 1 -y| ^2 /- " 5 * 
Phenanthroline - 3 -yl group, 2,9 - phenLhro.ine - 4 -y, 
group, 2,9 - phenanthroline - 5 -yl group, 2 9 - 

J** • 6 ^ ^ U P« 2,9 - phenLhroline - 7 -yl 
group, 2,9- phenanthroline- 8 -yl group, 2 9- 

^27^ " ' ° ? 2 ' 8 " P he nanthroline - 1 -y, 
group, 2,8 -phenanthroline- 3 -yl group 2 8- 
Phenan^oline - 4 -y, gr0 up, 2,8 - phen^throline - 5 -yl 
group, 2 8 - phenanthroline - 6 -yl group, 2 8 - 

J** • 7 "*! ^°"P^ 2,8 - phenLhVoline - 9 -y. 
group, 2,8 - phenanthroline - 10 -yl group 2 7 - 
phenanthroline - 1 -y| gr 0UD 2 7 JL 1 .■ 
trrnnn ^7 u ■ ' ^"P^' 7 " phenanthroline - 3 -yl 
group, 2,7 - phenanthroline - 4 -yl group, 2 7 - 
phenanthroline - 5 -yl eroun ? 7 Tk»/ .u .• 

STTS" " 9 1 2 ' 7 - Proline - 1 0 -yl 
group, 1 - phenazmyl basis, 2 -phenazinyl basis 1 
-Phenothiazinyl basis, 2 -phenothiazinyl bast 3 
-phenoth,az,nyI basis, 4 -phenothiazinyl basis,' 10 
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>XP'J>-5 — OUS*2. 8-7i^->AP'J 
>-6— -Ol/S* 2, 8-7x^->XPU>-7- 

•f./i'S* 2. 8-:?i:J->xog>-9--oi,g, 

2. 8-7x±>XP'J>-10 — OU&* 2, 7- 
^i^->7>P'J>-1 -^;US. 2, 7-^x^"> 
XP'J>-3-'T^S. 2. 7-7x^->XP'J> 
-4— OUg*2. 7--7x-^->XP l J>-5-'T 

;i/g>2, 7-7i-^>xp'j>-6 — 01/8*2. 

7-!7i-}->7.P'j:/-8->Ol/S* 2, 7-7X 
^>7.P l J>-9--OU&* 2, 7-7x1">7>P 
'J>-io-f*;i/a* 1 -7x-fvz.;uS, 2-"7 
x^-i;-;uS. 1 -7x/^7v-;i/g, 2-7x 
/^7v-,»U** 3-7x/^7i?^«, 4-7 
x/^7S/-^S* 10-7x^7t?-^S. 1 
-7xy+"9-^-^S. 2-7i/+1j-v-;i/ 
S* 3-7x/*+K;=JUg* 4-7xy4r"*S?=. 

JUg* 4-^"4r-9-yy;U«s 5-**-**/M;U 

a, 2-*4r-9-v7i/u;i/*, 

■j;uS* 3-^^+f-;uS % 2-^x-;ug* 3 

-Tx-;ug. 2-^;ut?p— ju-1 — OU 

&* 2->^;nf p-;i/-3--OU** 

;ut"p— ;u-4-< <;ug* 2->^utfo— 

5 — ou** 3->^;ut°p— ;u-i -'OuS* 

z-*=f-)\,\in—)\,-2.-<i)\,m. 3->^;utf 

p— ;u-4— 3-^jUt°p— ;u-5- 

-<^** 2-t-:7^;wfn— ;u-4— ou*, 3 

-(2-7x-;u7'pt < ';u)t°p— 

S* 2-/*;u— 1 -f>K'JJUft* 4->^;u- 

1 --OK'JJUS* 2-^;i/-3-'f>KU^ 

S* 4->^;u-3--f>K'j;u*. 

;u --fi/KlUt/S* 4-t-^^H — T>K'J 

JUS, 2-t-^;u3— f>KU;u* % 4-t-7 

*;u3-^>KU;u«^a<^ifb*t& 0 

[0014] 

(DflltLTI** "OS^US* 1 -^x^ux^Jl/ 
£* 2--7x— ;ux^;uSv 1 -^x^u-fv^p 
tf;u*. 2-^x^;u-<v^ , Ptf;uS, 7x-^ 
-t--7>;ua* a -t^T^^US* 1 - a 
-^^Jl-x^ug* 2- a -t7f^xf;i, 
S* 1 - a -^^U-fV^Ptf^S. 2- a - 
^^u-cv^ptf^s* £ — *-7^u>*;u 

£* 1 - & -^7^UX^Ug* 2-0 — 

;ux^;u£* 1 -$ —T7 i f')\,<(v?a\£n,& % 
2- j8 — *-7*;u-rv:?Dt?;u*» 1 -tfp'J^ 
y^uS* 2-(i -tf PU;u)x^;i,g* P -y^ 
;u*>v;i/«* m-y^'Ovji/g* o->5=- 
ju^v^g* p— 7PP^>v;US. m-^P 



-phenothiazinyl basis, 1 -phenoxazinyl basis, 2-phenoxazinyl 
basis, 3 -phenoxazinyl basis, 4 -phenoxazinyl basis, 10 
-phenoxazinyl basis, 2-oxazolyl group * 4 - oxazolyl group* 5 

- oxazolyl group, 2 - oxadiazolyl group* 5 - oxadiazolyl 
group* 3 - furazanyl group* 2 - thienyl group* 3 - thienyl 
group* 2 - methyl pyrrole - 1 -yl group* 2 - methyl pyrrole - 3 
-yl group* 2 - methyl pyrrole - 4 -yl group* 2 - methyl pyrrole 

- 5 -yl group* 3 - methyl pyrrole - 1 -yl group* 3 - methyl 
pyrrole - 2 -yl group* 3 - methyl pyrrole - 4 -yl group* 3 - 
methyl pyrrole - 



{0014} 

benzyl group* 1 - phenylethyl group* 2 - phenylethyl group* 
1 - phenyl isopropyl group* 2 - phenyl isopropyl group* 
phenyl - t-butyl group* ;al -naphthyl methyl group* 1 - the;al 
-naphthyl ethyl group* 2 - the;al -naphthyl ethyl group* 1 - 
the;al -naphthyl isopropyl group* 2 - the;al-naphthyl isopropyl 
group* the;be -naphthyl methyl group* 1 - the;be -naphthyl 
ethyl group* 2 - the;be -naphthyl ethyl group* 1 - the;be 
-naphthyl isopropyl group* 2 - the;be-naphthyl isopropyl 
group* 1 - pyrrolyl methyl group* 2 - you can list (1 
-pyrrolyl ) ethyl group* p - methylbenzyl group* m - 
methylbenzyl group* o - methylbenzyl group* p -chloro 
benzyl group* m -chloro benzyl group* o -chloro benzyl 
group* p - bromo benzyl group* m - bromo benzyl group* o - 
bromo benzyl group* p - iodo benzyl group* m - iodo benzyl 
group* o - iodo benzyl group* p - hydroxy benzyl group* m - 
hydroxy benzyl group* o - hydroxy benzyl group* p - amino 
benzyl group* m - amino benzyl group* o - amino benzyl 
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[0015] 

o-Mj,Hfc, m-Hj;u S , p-Mj/u* 



group p-nitrobenzyl group. m - nitrobenzyl group 
unsubst.tuted aralkyl group in the X. 



{0015} 

As for substituted or unsubstituted aryloxy eroun in Y 

benzofuranyl erouo 6 K« " b f Zofilran y | group, 5 - 
carbozolyl group, 3 - carbozolyl groupf 4 TSoL|v1 
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31. 1 -*;u/\Vj;u3S. 2-J])U/W))\,& % 3 
-a;u/\Vj;u3S, 4-*yu/^yu;u*. 1 -7 

3-7i-^->X'J^;uS s 4-7x^>7.'Jv- 

1 -7?Uv-;U*. 2-77'Jv^U«, 3-7 
M*>-)\,jt % 4-77'JS?-7l>3i, 9-7-j7'J^ 

-^1, 7-7i^->xpu>-2 — ous. 

1. 7-7x^->XD'J>-3— f;U*. 1. 7-7 
x-*->7.D'J>-4-'Ol,g. 1. 7-7x^->7x 
P'J>-5--Ol,S. 1, 7-"7x-f>XP'J>- 
6— -OU34. 1, 7-7x-f>XP'J>-8-'OU 
3S. 1 , 7 -7x:J->XP'J>- 9-^01/31, 1 , 7 
-7it^P l J>-10--fyH > 1, 8-7i 

-}->xp'J>-2— Ob3i. 1, 8-7it>xa 
■J>-3 — ou3S, 1, 8-7if>xau>-4 
— f;Ht» 1. 8-7x7->xng>-5--ou 

3t. 1. 8-7x^->XP'J>-6— fyHS. 1, 8 
-7x±>XP'J>-7--r;H$ v 1, 8-7it 
>XP'J>-9-^H,1, 8-7x^->XP'J 

>-io--ou3t, 1. 9-7it>xpij>-2 

-*OU$, 1, 9-7x^->7.P'J>-3--<;i/ 
31. 1 , 9-7x-*->XP'J>-4-'0m % 1 , 9 
-7x^->XP'J>-5--f;Uil > 1, 9-7x^- 

>XPM>-6-'Ou3t> 1. 9-7it>xau 

>-7 — 01/11,1. 9-7x^->7.P'J>-8- 
-OH£, 1, 9-7x-^->XP'J>-10 — Ol/ 

i.'io-7i-ti/xau>-2— TjHS. i, 
10-7x^->XPU>-3— 1, 10-7 
x^->7.P'J>-4-^ i /HS> 1, 10-7x7"> 
XP'J>-5-'(';U3l. 2, 9-7x-^->XP'J> 
-l-'OUS. 2. 9-7xt>XPU>-3-<< 
^3$. 2. 9-7x^->XPU>-4->T;HS. 2. 
9-7it>XniJ>-5-' OU3S. 2. 9-7x 
:J->XP'J>-6--OU3l. 2, 9-7it>XO 
U>-7 — OHI,2, 9-7it>XPU>-8 

--OU3S. 2. 9-7x^>xp'J^-io— 

31.2, 8-7x^->XPU>-1-'T;u3S. 2. 8 
-7x^->XP«J>-3 — OU3S. 2. 8-7x^- 
>XP'J:>-4--OU3£. 2. 8-7x^>XP'J 
>-5-^;U3t.2, 8-7x-J->XP'J>-6- 
^OHS.2. 8-7x-f>7.P'J>-7— <^3t. 
2, 8-7x^->XP'J>-9— <;U3I. 2, 8-7 
x-n/XPM>-10— 2. 7-7x-f> 
XP'J>-1 -'OUS. 2. 7-7x-f>XP'J> 
-3-^^31.2, 7-7x^->XP'J>-4--< 
JU3S. 2, 7-7x^>7.PM>-5->OU&.2, 
7-7x^->XP'J>-6--1';U3l. 2, 7-7x 
7->XP'J>-8--<^g. 2. 7-7it>XO 
'J>-9— <;U3$. 2. 7-7x^>XP'J>-10 
--OU3I, 1 -7i^-V-;US. 2-7itv- 
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-phenanthridinyl basis, 1 -acridinyl group. 2 - acridinyl 
group. 3 - acridinyl group. 4 - acridinyl group. 9 - acridinyl 
group. 1,7 - phenanthroline - 2 -yl group. 1,7 - 
phenanthroline - 3 -yl group. 1,7 - phenanthroline - 4 -yl 
group. 1,7 - phenanthroline - 5 -yl group. 1,7 - 
phenanthroline - 6 -yl group. 1,7 - phenanthroline - 8 -yl 
group. 1,7 - phenanthroline - 9 -yl group. 1,7 - 
phenanthroline - 10 -yl group. 1,8 - phenanthroline - 2 -yl 
group. 1,8 - phenanthroline - 3 -yl group. 1,8 - 
phenanthroline - 4 -yl group. 1,8 - phenanthroline - 5 -yl 
group. 1,8 - phenanthroline - 6 -yl group. 1,8 - 
phenanthroline - 7 -yl group. 1,8 - phenanthroline - 9 -yl 
group. 1,8 - phenanthroline - 10 -yl group. 1,9 - 
phenanthroline - 2 -yl group. 1,9 - phenanthroline - 3 -yl 
group. 1,9 - phenanthroline - 4 -yl group. 1,9 - 
phenanthroline - 5 -yl group. 1,9 - phenanthroline - 6 -yl 
group. 1,9 - phenanthroline - 7 -yl group. 1,9 - 
phenanthroline - 8 -yl group. 1 ,9 - phenanthroline - 1 0 -yl 
group. 1,10 - phenanthroline - 2 -yl group. 1,10 - 
phenanthroline - 3 -yl group. 1,10 - phenanthroline - 4 -yl 
group. 1,10 - phenanthroline - 5 -yl group. 2,9 - 
phenanthroline - 1 -yl group. 2,9 - phenanthroline - 3 -yl 
group. 2,9 - phenanthroline - 4 -yl group. 2,9 - 
phenanthroline - 5 -yl group. 2,9 - phenanthroline - 6 -yl 
group. 2,9 - phenanthroline - 7 -yl group. 2,9 - 
phenanthroline - 8 -yl group. 2,9 - phenanthroline - 10 -yl 
group. 2,8 - phenanthroline - 1 -yl group. 2,8 - 
phenanthroline - 3 -yl group. 2,8 - phenanthroline - 4 -yl 
group. 2,8 - phenanthroline - 5 -yl group. 2,8 - 
phenanthroline - 6 -yl group. 2,8 - phenanthroline - 7 -yl 
group. 2,8 - phenanthroline - 9 -yl group. 2,8 - 
phenanthroline - 10 -yl group. 2,7 - phenanthroline - 1 -yl 
group, 2,7 - phenanthroline - 3 -yl group. 2,7 - 
phenanthroline - 4 -yl group. 2,7 - 



Page 15 Paterra Instant MT Machine Translation 



JP2004059535A 

[0016] 

55*. a ^«MYfclW«)t©#i 

[0017] 

££!2%*^ 

nt6] 



(Arti )«, ■«tuj4jii 



2004-02-26 



{0016} 
{0017} 

i 1 ; *— — 



mentioned 



{Chemical Formula 6 } 

l A » 8 S£5? or u ° s " bsfiMed -*- c ""° n — ' 
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Ar<1 )<DT'J-;UStLTI*. ItT^LfcXICfclt 

-fig£(1 )lcfcl^T, Ar' <D7'J-^S0>JU*{5IJ 
£LTi*, M&LfcXlcfcl+67 l J-;U«<b^t£ 

[0018] 

nli1~30)SStT?fc-5 o 
Ut7l 



Empty choose -S be able to list basis, with alkoxy 
group, alkyl group, phenyl group, alkylphenyl group the 
optionally substitutable 0 

As aryl group of Ar (1), you can list those which are similar to 
aryl group in X which is mentioned earlier. 

In General Formula (1), as embodiment of aryl group of Ar', 
you can listthose which are similar to aryl group in X which is 
mentionedearlier. 

{0018} 

n is integer 1-3. 

In addition, when n is 2 or more, inside [ ] 

{Chemical Formula 7 } 

Being same, differing, it is possible to be. 







y 


J 








J 



[0019] 

MlBX, Ar&tfAr' t^t^ ICfclf&S&Si 

ft, 7JU=i*i/a;U7f?.=.;uft, XtirtsM^t-i/ 
[0020] 



{0019} 

You can list halogen atom, hydroxy! group, nitro group, 
cyano group, alkyl group, aryl group, cycloalkyl group, 
alkoxy group, heteroaromatic group, aralkyl group, 
aryloxy group, aryl thio group, alkoxy carbonyl group, or 
carboxyl group etc as substituent in theaforementioned X, Ar 
and basis which Ar' shows. 



{0020} 

embodiment of light-emitting material for organic EL device 
which is displayed with General Formula (1) of this invention 
is shown below, but it is not something which islimited in 
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Kt8] 
[0021] 



2004-02-26 



these example compound. 
Furthermore, Me shows methyl group. 
{Chemical Formula 8 } 
{0021} 




Ut9] 
[0022] 



{Chemical Formula 9 } 
{0022} 
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ANJO 




AN12 
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{Chemical Formula 10 } 
{0023} 
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AN13 




AN17 
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{Chemical Formula 1 1 } 
{0024} 
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AN25 
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[fbi2] 

£ 002g j {Chemical Formula l 2 } 

{0025} 
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AN27 




AN30 



OMe 
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[0027] 

[ft 14] 
[0028] 



light-emitting material for organic EL device of this invention 
consists of anthracene derivative which isdisplayed with 
aforementioned General Formula (1). 

said organic thin film layer at least 1 layer, contains 
light-emitting material for aforementioned organic EL device 
as for organic EL device of this invention, organic thin film 
layer winch consists of the one layer or multiple layers which 
at least includes light emitting layer between cathode and the 
anode in organic EL device which clamping is done as 
component of alone or mixture. 

When as component of alone or mixture, aforementioned 
organic ! thin film layer, has the electron transporting layer 
and/or ho e transporting layer, said election transporting layer 
and/or hole transporting layer, contains light-emitting material 
for aforementioned organic EL device itis desirable. 
{0027} 

In addition, organic EL device of this invention, when 
aforementioned light emitting layer,furthermore contains aryl 
amine compound and/or styryl amine compound, is desirable. 
As styryl amine compound, those which are displayed with 
below-mentioned General Formula (2) are desirable. 
{Chemical Formula 14 } 
{0028} 



Ar 2 



N 



Ar 3 



(2) 



m 
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(5T.4>*Ar(2 )(i*?x^Ug* tf?!-^** $ 
-Z>jL-)im. T.^U'OS* vX^'J^T'J- 
JUSA^glitlSSTrifcy* Ar(3 )&VAr 
(4 )|*. ^^7K^H^XIiK^?aA<6~2 
0<D^#SeSr*fey. Ar(2 )*Ar(3 )S.lfAr 
(4 )l*M&£;rU^tM^ml*t-|~4C7>g& 
■Cfc-So $t>l=»SL<l*Ar(3 )XI*fcAr(4 )<7> 

[0029] 

T'J-n.TSMbl^irLTIi. TE-»SC(3) 
[{b15] 

(5T.**Ar(5 )~Ar(7 )li* IHtUltit 
&<D&0t§jt&5~4O<D7 l J^;Ug-efc& o pl* 

i~40>g8refc£o) 



(In Formula, as for Ar (2), phenyl group* biphenyl group* 
terphenyl group* stilbene basis, with group whichis chosen 
from di styryl aryl group, Ar (3) and as for Ar (4), 
therespective hydrogen atom or carbon number may be to be 
substituted with aromatic group 6 -20, Ar (2), Ar (3) and as 
for Ar (4). m is integer 1 - 4. Furthermore preferably Ar (3) or 
at least one of Ar (4) is substitutedwith styryl group. ) Here, 
carbon number you can list phenyl group* naphthyl group* 
anthranyl group* phenanthryl group* terphenyl group etc as 
aromatic group 6 - 20. 

{0029} 

As aryl amine compound, those which are displayed with 
below-mentioned general formula (3) are desirable. 

{Chemical Formula 1 5 } 

(In Formula, Ar (5) - Ar (7) is aiyl group of substituted or 
unsubstituted nucleus carbon number 5-40. p is integer 1 - 
4.) 



Ar 5 



N 



Ar 6 



Ar, 



(3) 



[0030] 

-CTJ* &0£^S;&<5~4O0)7 I J— ;Ug£LT 
I** 0iJ*l;£* yji-jum. -)-z>^)im. 7>H5- 
^** ^x^->xu;us* tf u^;ug* ^o-ju 
** t'^i-jH. $—z>j--)im^ t°p-u;u 

s* -p^-ivm. ?*-?3L-j\,m. 'om^i 

--/US* **-*e?7VWU* % v?i^U7>h 

^>V*/'J;u«* ^;u^>x-^S* 
' fcfc* C<&7V-;uS0>»g;U\g&g<!:LT 

li* ~6©7;u^;i,S(x^;i,s* 
^** i-7Pt?;ug* n-?pt\ius* s-^ 
;u«* t-^;uS* ^>^;us* ^^>;us* 
v^P'Ofjug* v^n^#S/jusif)* ft* 

IS1 ~6(7)7;U3^i/S(Xr-4v« * >h+i/ 
S* i-^P/K^rvS* n-^P,t»I, s-? 
Mr«>S* t-?h**>S* ^> 
;i/*4r'>*» ^P^h+vi, V^P'N+v 
^t+vlf). ^JS^f »5~40<D7'J — ;U 

S* teffi? »5~4ocD7U— ;u8-eg&£*tfc 
75/S* &IS ; ?-85~40tf>7'J-;uS£ : frf 



{0030} 

Here, nucleus carbon number you can list for example phenyl 
group* naphthyl group* anthranyl group* phenanthiyl 
group* pyrenyl group* coronyl group* biphenyl group* 
terphenyl group* pillow jp9 jpl 1 basis, furanyl group* 
thiophenyl basis, benzo thiophenyl basis.oxadiazolyl group* 
biphenyl anthranyl group* indolyl group* carbozolyl 
group* pyridyl group* benzo quinolyl group* fluoran 
thenyl basis, acenaphtho fluoran thenyl basis and stilbene 
basis etc as aryl group 5 - 40. 

Furthermore, carbon number 1 to 6 alkyl group (ethyl group* 
methyl group* i - propyl group* n - propyl group* s - butyl 
group* t-butyl group* pentyl group* hexyl group* 
cyclopentyl group* cyclohexyl group etc), carbon number 1 
to 6 alkoxy group (ethoxy group* methoxy group* i - 
propoxy group* n - propoxy group* s - butoxy group* t - 
butoxy group* pentoxy group* hexyloxy group* cyclo 
pentoxy group* cyclohexyloxy group etc), you can list ester 
group* cyano group* nitro group* halogen atom etcwhich 
possesses ester group* carbon number 1 to 6 alkyl group 
which possesses aryl group of amino group* nucleus number 
of atoms 5-40 whichis substituted with aryl group of aryl 
group* nucleus number of atoms 5-40 of nucleus number of 
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[0031] 

SS/fi| fco 3)nm/ift«g g 



[0032] 



2004-02-26 

atoms 5-40 as substituent where this aryl group is desirable. 
{00 31} 

n , bel ° W ' ? nCemi " 8 e,Cment confi 8^tio„ of 
organic EL device of this invention. 

As representative element configuration of organic EL device 
a noH ,S rr nt ' 0n ' (,) an ° de/Hght emitti "g 'ayer/cathode (2) 
Za h I 1 "**™ layer/Iight emittin S '^er/cathode (3) 
2ff emmmg '^'^on-injecting layer/cathode (4) 
anode/hole injection layer/light emitting ' 

layer/electron-injecting layer/cathode (5) anode/organic 
semiconductor layer/light emitting layer/cathode (6) 
anode/organic semiconductor layer/electron banier layer/light 
emming laye^athode (7) anode/organic semiconductor 

KofiifT 8 ***** -Provemen, layer /cathode 
(8) anode/hole injection layer/hole transporting layer/light 
emmmg layer/electron-injecting layer/cathode (9) 
anode/insulating layer/light emitting layer/insulating 
ayerjathode (10) anode/inorganic semiconductor 
ayer insulating layer/light emitting layer/insulating 
ayer cathode (11) anode/organic semiconductor 
ayer insulating layer/light emitting layer/insulating 
ayer/cathode (12) anode/insulating layer/hole injection 
ayer^ole transporting layer/light emitting layer/insulating 

ESSE ( ' 3) an0d I e/,nSU,atin8 '^rLle" injection 8 
ayer/hole transporting layer/light emitting 

layer/electron-injecting layer/cathode or other structure can be 

It can use configuration of (8) usually desirably among these 
but .us not something which is limited of course in these. 

Seem. "* ° rSaniC EL d6Vice ' usua " y on substrate of 

™Z ! pt 7™ pin ? SUbStratC With substrate which supports 
organic EL device, those where transmittance of light of 
visible region of 400 - 700 nm is 50% or higher concerning 

{0032} 

e^l k i"| d ° f r^ 1 " SUbStratC ' h C3n USe for id ^l for 
example glass sheet, synthetic resin sheet etc. 

As glass sheet, you can list sheet which formed with 
especially soda lime glass, barium * strontium content 
glass, lead glass, alumino silicate glass, borosilicate 
glass, banum borosilicate glass, quartz etc. 

In addition, polycarbonate resin, acrylic resin. 

polyethylene terephthalate resin, polyether sulfide resin. ' 
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(4eV6l±)#Jl. WH5*14fl;£*Xtt 
C;h^©;S£^£«a$l«<!:-f&t,©a<JffSL 

C© «fcofc*a*Jt©JU*fll£LTtt. Aufct* 

©**. cui, itok:/$>^ k>. s 

nO(2 ), ZnO, In-Zn-Ofc£*©3itt14*m 
w©»a£»J*+Sl::tt % Z*lb©»ai&ff 

* e>ic % ma©ni?i*. tmizt&mmm o 
aadti*. 

[0033] 



::©J:5fc«a**©JH*«£L-Ctt» *MJ«5 
A. ^HJ^A-^'J^A^&.T^v^A. 

yMit7)^-^A, Al/Li(2 )0, AI/LiO 
(2 ), AI/LiF, T^S-^A-'J^A^. •< 

y» fts-r*zt*<-e^ 0 

-c-e, «ijiita^&oftx«aa^&ftijttir 
j§£. &a©a%f=#-*-saii*iii o%«fcy 

'*fc, aatLT0*>-h«tti*»5Q/Dja 

TA<»*L<. £blC. KJPI*aftl 0nm~1 u 
m. # £L<l*50~200nm-efc& o 

[0034] 

**iwa>^aEL* : Fi=fii%ri*» zro<fedicL 
rft«*tifc-»©«aa>'>is:<tt,-*©a 
Sic. A^ay-^-f KB. /\ay>ft4IIX 
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polysulfone resin or other sheet it is listed as synthetic resin 
sheet. 

Next, it can use those which designate (4 eV or more) metak 
alloy v electrically conductive compound or these mixture 
where work function is large as above-mentioned anode, as 
electrode substance desirably. 

As embodiment of this kind of electrode substance, Au or 
other metal,Cu I,ITO (indium chin oxide ), SnO (2), youcan 
list ZnO,In - Zn - O or other electrically conductive material. 

This anode is formed, these electrode substance, thin film can 
be formed with the vapor deposition method and sputtering 
method or other method. 

This anode, when light emitting from above-mentioned light 
emitting layer is removedfrom anode, has had kind of 
characteristic where transmittance for the light emitting of 
anode 10% compared to becomes large, it is desirable. 

In addition, as for sheet resistance of anode, those of several 
hundred :oa/square or below are desirable. 

Furthermore, film thickness of anode depends on also 
material, but itis selected in range of usually 10 nm~l ;mu 
iru preferably 10-200 nm. 

{0033} 

Next, it can use (4 eV or less ) metak alloy * electrically 
conductive compound where work function is small as 
cathode,and those which designate these mixture as electrode 
substance. 

As embodiment of this kind of electrode substance, 
sodium,sodium - potassium alloy ^ 
magnesium,lithium,magnesium * silver 
alloy ,aluminum/aluminum oxide,Al/Li (2) 0,A1/Li O (2), you 
canlist Al/LiF,aluminum * lithium alloy, indium, rare earth 
metal etc. 

This cathode can produce these electrode substance by 
forming thin film with vapor deposition and sputtering or 
other method . 

When here, light emitting from light emitting layer is 
removed from cathode, itenlarges transmittance for light 
emitting of cathode than 10% it is desirable. 

In addition, sheet resistance as cathode several hundred :oa 
/square or below is desirable,furthermore, film thickness is 
usually 10 nm~l jmu n\ s preferably 50—200 nm. 

{0034} 

Regarding organic EL device of this invention, in surface of 
at least one of the pair of electrodes which is produced in this 
way, it is desirable to arrange chalcogenide layer, metal halide 
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[0035] 

lt.mz.ltUF, MgF(2 ). CaF(2 ) 
tLTtt, 0«*.tfCs(2 )0. Li(2 )0, MgO S 
[0036] 

it W^^Hb^wSi. 1 *' 



[0037] 



2004-02-26 

layer or metal oxide layer (Below, these are called surface 

Concrete, on anode surface of light emitting layer side 
chalcogen,de (oxide is included. ) layer of the silicon and 
ntTh" rH° r ,° ther me,a1 ' in additi ° n ' " is S°o d * arrange 

Because of this, stabilization of drive is assured, it is possible 
{0035} 

As above-mentioned chalcogenide, for example SiOx (I <= 
XD2 Al Ox (1 <= XD 1.5 ), you can list SiON,Si Al ON etc 

rare earth fluonde metal etc desirably as metal halide, you can 
hs or example Cs (2) 0,Li (2) 0,Mg0,Sr03a0,Ca0 etc 
desirably as metal oxide. 

{0036} 

Furthermore, regarding organic EL device of this invention 
electron transport chemicalcompound and also it is desirable 
m surface of at least one of the pair of electrodes which " 
produced m this way to arrange mixing area or positive 
hole-conducting compound and oxidative dopant of 
reductivity dopant mixing area. 

When it makes this way, electron transport chemical 

SSlZZ beco ? from mixin8 w 10 emi ^ 

layer fill and transmit electron becomes easyto be reduced 
to addition, positive hole-conducting compound oxidation 
cation become from mixing area to light emitting layer fill 
and transmit positive hole becomes easy to be done 

As desirable oxidative dopant, there is various Lewis acid and 
a acceptor compound. 

As desirable reductivity dopant, alkali metal,alkali metal 

S thCre iS 3 3lkaline earth metal >™ earth 

metal and these compound. 

Regarding organic EL device of this invention, * 1 *i n jection 
func,on;elec«ric field imparting time fills positive hole Sm 
2; h °><- ^«ion layer be able to do light emitting layer 
fiinc ,onwh,ch can fill electron & 2 'transport function whS 
fimction which move the charge (electron Sd positive hi " 
which was filled by power of electric field & 3 *Iieht 
em™ function;electron and theplace of recombination of 
positive hole which are offered from cathode or 
electron-injecting layer, It possesses function which can 
connect this to light emitting. 
{0037} 

for example vapor deposition method, spin coating method. 
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